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SPECIFICATION 
1. Title of the Invention 

METHOD FOR PRODUCING HIGHLY DIELECTRIC ORGANIC COMPOUND 



2 . Claims 

1) A method for producing a highly dielectric organic 
compound characterized in that a synthetic polymer or copolymer 
having hydroxyl groups in the molecule is dihydroxyalkylated 
and then cyanoethylated with acrylonitrile . 

2) The method for producing a highly dielectric organic 
compound according to claim 1, wherein the dihydroxy alkylating 
agent for the synthetic polymer or copolymer having hydroxyl 
groups in the molecule is a compound represented by general 
formula ( I ) 

CH 2 C— CH 2 — OH 



wherein Ri is a hydrogen atom or a methyl group, and/or a compound 
represented by general formula (II) 

X— CH 2 — C— CHo— OH 
I 

OH 

wherein R 2 is a hydrogen atom or a methyl group and X is a halogen 
atom. 

3) The method for producing a highly dielectric organic 

2 




0 



compound according to claim 1, wherein the synthetic polymer 
or copolymer having hydroxyl groups in the molecule is: a 
saponification product of a polymer of vinyl acetate or its 
copolymer; or a polymer of 2-hydroxyethyl methacrylate or 
2 -hydroxy ethyl acrylate or their copolymers, 

4) An highly dielectric organic compound superior in 
electric characteristics, the compound being characterized to 
be obtained by dihydr oxy alky lat ion of a synthetic polymer or 
copolymer having hydroxyl groups in the molecule, followed by 
cyalnoethylation with acrylonitrile. 

3. Detailed Description of the Invention 

The present invention relates to a method for producing 
a highly dielectric organic compound characterized in that a 
synthetic polymer or copolymer having hydroxyl groups in the 
molecule is dihydroxyalkylated and then cyanoethylated with 
acrylonitrile . 

Particularly, it relates to a method for producing an 
organic macromolecular compound which is a cyanoethylation 
product of a dihydroxyalkylated synthetic macromolecular 
compound superior in high dielectricity and adhesive property. 

There are a large number of derivatives of synthetic 
polymers or synthetic copolymers having hydroxyl groups in the 
molecules and their applications cover a broad range typified 
by the textile industry and including paint and or adhesive. 

3 



Among them, cyanoethylation products of polyvinyl alcohol , 
ethylene -polyvinyl alcohol copolymers and the like, have 
relatively high dielectricities and these are used, as highly 
dielectric organic material, in binders for electroluminescent 
emitter substrates and in capacitors, for example. 

However, the cyanoethylation products fail to have 
performance fully satisfactory with respect to high 
dielectricity, flexibility, adhesiveness or stickiness to 
electrodes and transparency as substrates. 

JP 58-61101 A discloses cyanoethylated 
dihydroxyalkylpullulan , which is a novel compound superior in 
high dielectricity, adhesive property, etc. 

The present inventors advanced further research and 
reached the present invention by finding that not only pullulan 
but also organic synthetic macromolecular compounds and their 
derivatives are superior in high dielectricity and adhesive 
property. 

That is, the present invention relates to a highly 
dielectric organic compound characterized in that the compound 
is obtained by dihydroxyalkylating a synthetic polymer or 
copolymer having hydroxyl groups in the molecule and followed 
to cyanoethylation with acrylonitrile . 

The dihydroxyalkylating agent is a compound represented 
by general formula ( I ) 
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CH 2 C— CH 2 — OH 

V 

wherein Ri is a hydrogen atom or a methyl group, and/or a compound 
represented by general formula (II) 

X— CH 2 — C— CH 2 — OH 
I 

OH 

wherein R 2 is a hydrogen atom or a methyl group and X is a halogen 
atom. 

The synthetic polymer or copolymer having hydroxyl groups 
in the molecule used in the present invention is a substance 
including constitutional monomers having a free hydroxyl group 
in the molecule in a concentration of 10 mol% or more, preferably 
30 mol% or more. If the concentration is less than 10 mol%, 
it is impossible to obtain a high dielectricity corresponding 
to the present invention. 

Examples thereof are shown below. 

Examples include saponification products of vinyl acetate 
polymers, saponification products of vinyl acetate-another 
monomer copolymers, wherein said another monomer, namely, 
copolymerizing monomer , may be ethylene , propylene, isobutylene, 
vinyl chloride, acrylonitrile , acrylamide, styrene, etc. The 
Examples further include 2-hydroxyethyl methacrylate polymers 
and copolymers thereof, 2-hydroxyethyl acrylate polymers and 
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copolymers thereof, wherein copolymerizing monomers in both 
types of copolymers maybe ethylene, propylene, butadiene, vinyl 
chloride, acrylonitrile , acrylamide, styrene, vinyl acetate, 
methyl acrylate, ethyl acrylate, n-butyl acrylate, methyl 
methacrylate and ethyl methacrylate . 

The content of vinyl acetate in a copolymer of vinyl acetate 
and another monomer is 30 mol% or more, preferably 50 mol% or 
more. Cases where the vinyl acetate content is 30 mol% or less 
are undesirable because it is impossible to impart a high 
dielectricity to the organic compound in the present invention. 

The degree of saponification of the saponification 
products is 40% or more, preferably 60% or more. If the degree 
of saponification is 40% or less, it is impossible impart a high 
dielectricity to the organic compound in the present invention. 

The 2-hydroxyethyl ester monomer content in each of the 
2 -hydroxy ethyl methacrylate copolymers and the 2-hydroxyethyl 
acrylate copolymers is 30 mol% or more, preferably 50 mol% or 
more . 

If it is 30 mol% or less, it is impossible to impart a 
high dielectricity to the organic compound in the present 
invention as mentioned above. 

The molecular weight of the polymers and polymers are not 
particularly limited, but polymers having a molecular weight 
of from 500 to 500000 are generally used. 

Examples of the compound of general formula (I) used for 
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dihydroxyalkylating a synthetic polymer and a synthetic 
copolymer having hydroxyl groups in the molecules include 
glycidol and 2-methyl-2 , 3-epoxy-l-propanol . Examples of the 
compound of general formula (II) include glycerol 
monohalohydrins such as glycerol monochlorohydrine and glycerol 
monobromohydror in , 2 -hydroxy- 2 -methyl - 3 - chloro - 1 - propanol 
and 2 -hydroxy- 2 -methyl - 3 - bromo - 1 -propanol . 

Examples of an alkaline catalyst to be used when the polymer 
and copolymer having hydroxyl groups in the molecules (henceforth, 
abbreviated as "hydroxyl group- containing polymers") and the 
compounds of general formula (I) and/or general formula (II) 
are caused to react include sodium hydroxide, potassiumhydroxide, 
sodium alcoholates , potassium alcoholates , sodium carbonate, 
potassium carbonate, sodium hydrogencarbonate , sodium oxide, 
metallic sodium, metallic potassium, sodium amide, or 
benzyltrimethylammonium hydroxide. Examples of an acid 
catalyst include sulfuric acid, hydrochloric acid, nitric acid, 
perchloric acid and para- toluenesulf onic acid. 

As a reaction solvent, water or an organic solvent inert 
to the reaction is used . Generally , use of a water solvent system 
and a sodium hydroxide catalyst is beneficial. 

The reaction is carried out at a temperature within a range 
of from 10°C to 120°C. 

The cyanoethylated hydroxyalkyl polymer to be used in the 
present invention can be obtained easily by subjecting the 
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aforesaid dihydroxyalkylation product and acrylonitrile to a 
cyanoethylation reaction in the presence of an alkaline catalyst . 

In this case, after the production of the 
dihydroxyalkylation product, it may be caused to react after 
its isolation and purification or, alternatively, may be caused 
to react continuously, without being isolated, with 
acrylonitrile in the presence of an alkaline catalyst. 

The amount of acrylonitrile used may vary depending upon 
the application of the desired cyanoethylated hydroxyalkyl 
polymer, but preferred is use of acrylonitrile in an amount of 
1.0 time, preferably 1.5 times, in mole, the amount of OH group 
of the dihydroxyalkylated polymer. 

Examples of the alkaline catalyst to be used in this 
reaction include hydroxides of alkali metals, e.g. sodium 
hydroxide and potassium hydroxide; alcoholates , e.g. sodium 
methylate, sodium ethylate and potassium methylate; carbonates, 
e.g. sodium carbonate and potassium carbonate; oxides, e.g. 
sodium oxide; alkali metals , e.g. sodium; cyanates, e.g. sodium 
cyanate; amides, e.g. sodium amide; and ammonium hydroxide salts , 
e.g. benzyltrimethylammonium hydroxide. Use of sodium 
hydroxide is desirable from the economic standpoint. 

There is no restriction with respect to reaction solvent , 
but preferred is a solvent in which at least one of the 
hydroxylalkylation product of the hydroxyl group -containing 
polymer and its cyanoethylation product can dissolve. For 
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example, water, acetone, dioxane, dimethylf ormamide, 
dimethylacetamide , dimethyl sulfoxide, acetonitrile , methyl 
ethyl ketone, etc. are used solely or as a mixed system of two 
or more of them. Even when the hydroxy 1 group -containing polymer 
is insoluble in water, it can be caused to react when its fine 
powder is suspended in water or the like. 

Although there are no particular restrictions on reaction 
condition, the reaction temperature is 200°C or below, preferably 
from room temperature to 100°C. The reaction pressure is not 
particularly limited and may be either normal pressure or 
increased pressure. 

The reason for the development of a high dielectricity 
in the present invention is believed that the number of OH groups 
as cyanoethylation reaction sites, which have been restricted 
to existing OH-containing polymers, is increased through 
dihydroxyalkylation and thereby the cyanoethyl group 
concentration per unit in the desired cyanoethylation product 
can be greatly increased. 

In addition, it is one of the significant features of the 
present invention that dihydroxyalkylation of the method of the 
present invention followed by cyanoethylation can impart 
excellent characteristics to adhesive property and transparency, 
which are important performances required in use as a binder 
for electroluminescent panels . 

The cyanoethylation product of a dihydroxyalkylated 
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polymer of the present invention is used for various applications 
as a highly dielectric material. For example, it can be used 
effectively for electric components such as a highly dielectric 
binder for electroluminescent panels (EL panels), capacitors, 
etc. 

Besides, it can also be used in general applications such 
as films, sheets, coating films and plasticizers . 

When the compound of the present invention is used such 
as a binder for EL , though one sort of or two sorts of the compound 
or the compound in a system where a known existing cyanoethylated 
polymer or the like is used together are typically used after 
being dissolved in solvent , it may also be used in a molten state . 

A thin film for EL panels can be formed by mixing and 
uniformly dispersing a fine powder of a fluorescent substance 
including zinc sulfide as a base and a fine powder of a 
ferroelectric substance, e.g. titanium oxide and barium titanate, 
in the solution or molten liquid, thereby yielding a paste and 
then applying the paste to a transparent electrode or an aluminum 
plate . 

If needed, additives such as dispersing agents and 
viscosity regulating agents may be added. 

The content of the present invention is described below 
with reference to examples , but the examples are merely exemplary 
and do not limit the content of the present invention. 

Note that "part(s)" in the examples means n part(s) by 
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weight" unless otherwise stated. 
Example 1 

To a flask fitted with a stirrer , 20 parts of saponification 
product (degree of saponification: 99%) of a vinyl 
acetate -ethylene copolymer (vinyl acetate content : 43mol%, melt 
index: 86 g/10 min) and 70 parts of N,N-dimethylacetamide were 
charged and dissolved. Then, 5 parts of 20 wt% of aqueous sodium 
hydroxide solution was added and 18.5 parts of glycidol was 
dripped under stirring. A reaction was then carried out at 
35°C-45°C for 7 hours. 

Subsequently, the alkalinity was neutralized with glacial 
acetic acid and then precipitates were formed in acetone and 
washes with water. After purification by re-precipitation in 
methanol-acetone, the residue was dried under reduced pressure 
to yield a white powder. 

The elemental analysis values of the product are : C : 63.0% 
and H: 10.5%. 

Next, while a mixed solution of 20 parts of the reaction 
product, 75 parts of N,N-dimethylacetamide and 40 parts of water 
was stirred at 35-40°C, 5 parts of 20 wt% aqueous sodium hydroxide 
solution and 124 parts of acrylonitrile were separately dripped 
thereinto and a reaction was carried out for about 7 hours . 

The reaction solution was neutralized with glacial acetic 
acid and then remaining acrylonitrile was removed under reduced 
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pressure. The residue was washed with a mixed commensurate 
methanol/water solution and then dried under reduced pressure 
to yield 25 parts of slightly yellowish white mass . The elemental 
analysis values of the product are: C: 68.3%; H: 10.4% and N: 
9.1%. 

In addition, an infrared absorption spectrum analysis 
confirmed that a desired substance was produced. 

Then, a press sheet of this sample, namely, cyanoethylation 
product of glyceroled vinyl alcohol -ethylene polymer, was 
prepared and tested for its electric characteristics. The 
specific inductive capacity of 27.5 at 25°C and 1 KHz and the 
dielectric loss was 0.057. Thus, excellent characteristics 
were confirmed. 

As a test instrument, a multif requency LCR meter 
(manufactured by Yokogawa-Hewlett-Packard, Ltd.) was used. 

Example 2 

20 parts of matter obtained by pulverization of a 
saponification product of a vinyl acetate -ethylene copolymer 
the same as that used in Example 1 was suspended in 100 parts 
of water. Then, the matter was changed to glycerol with 5 parts 
of 20 wt% aqueous NaOH solution and 18.5 parts of glycidol in 
the same manner as Example 1 . 

Post -treatment was also carried out in almost the same 
manner as Example 1 to yield a white powder, whose elemental 
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analysis values were C: 62.7%, and H: 10.2%, 

This reaction product was treated in the same manner as 
Example 1 to yield 2 7 parts of cyanoethylated product in the 
form of slightly yellow white mass. 

This product had elemental analysis values C: 68.2%, H: 
9.4% and N: 9.9%. In addition, it had a specific inductive 
capacity of 29 . 7 at 25°C and 1 KHz and a dielectric loss of 0 . 064 . 
Thus , it was confirmed that the product had a specific inductive 
capacity extremely higher than that of existing simple 
cyanoethylated compounds . 

Example 3 

Into a reactor the same as that of Example 1, 10 parts 
of polyvinyl alcohol (degree of polymerization: 2000, degree 
of saponification: 99-100%), 90 parts of water, 7 parts of 20 
wt% aqueous NaOH solution and 26 parts of glycidol were charged 
and a reaction was carried out at 45-55°C for 10 hours. Then, 
223 parts of acrylonitrile was dripped from a dropping funnel 
and a reaction was continued at that temperature for 8 hours. 

After the reaction, alkalinity was neutralized with 
glacial acetic acid. Then, excess acrylonitrile was removed 
under reduced pressure and concentrated. 

Then, precipitates were formed from methanol and then 
purified by re-precipitation from acetone/methanol . The 
residue was dried to yield 28 parts of ash-colored mass. 

13 



This product had elemental analysis values C: 62.0% # H: 
8.5% and N: 8.6%. In addition, it had a specific inductive 
capacity of 26 . 7 at 25°C and 1 KHz and a dielectric loss of 0 . 079 . 

Example 4 

10 parts of polymer of 2 -hydroxy ethyl methacrylate (a 
polymer prepared by polymerization in the presence of 
n-dodecylmercaptan using azobisisobutyronitrile as a catalyst 
in alcohol solvent), 40 g of acetone, 10 g of water, 4 parts 
of 20% aqueous NaOH solution and 12 parts of glycidol were caused 
to react at 30-35°C for 8 hours . Thus , the polymer was glyceroled. 

Then , 60 parts of acrylonitrile was dripped from a dropping 
funnel and a reaction was continued at 30-35°C for 10 hours. 

The reaction solution was neutralized with glacial acetic 
acid and then poured into a mixed commensurate methanol/water 
solution to form precipitates, which were washed well and then 
dried under reduced pressure to yield 17.0 parts of slightly 
yellowish white mass. 

This product had elemental analysis values C: 62.4%, H: 
8.9% and N: 8.6%. 

It had a specific inductive capacity of 29.3 at 25°C and 
1 KHz and a dielectric loss of 0.093. 
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